Sensitivity of renal cell carcinoma to aminoflavone: role of CYP1A1.
The aminoflavone analogue (AF) exhibits antitumor activity in vitro, particularly against neoplastic cells of renal origin. We identified cellular correlates of responsiveness to AF in continuous human tumor renal cell carcinoma lines and in tumor cell isolates, termed renal carcinoma cell strains, from patients with clear cell and papillary renal neoplasms. In vitro antiproliferative activity of AF was evaluated using the sulforhodamine B protein dye assay. In vivo antitumor activity of the drug was determined in mice bearing xenografts. Covalent binding of AF/metabolite(s) was assessed following exposure of cells to AF for 16 hours. CYP1A1 and CYP1B1 mRNA and apoptosis were quantitated by reverse transcriptase-polymerase chain reaction and enzyme-linked immunosorbent assay, respectively. AF produced total growth inhibition in vitro in 3 of 6 human tumor renal cell lines at concentrations of 90 to 400 nM. In vivo treatment of mice bearing xenografts of the Caki-1 renal cell carcinoma, sensitive to AF in vitro, resulted in significant antitumor activity, including tumor-free survivors. Studies in 13 renal cell strains isolated from patients with clear cell (9) or papillary (4) renal cell carcinoma indicated that 3 of 4 papillary strains were sensitive to AF compared with 2 of 9 clear cell strains. AF sensitive renal cell lines and strains exhibited induction of CYP1A1 and CYP1B1 gene expression, increased covalent binding of AF metabolite(s) and apoptosis. AF has noteworthy antitumor activity against certain human tumor renal cell lines in vitro and in vivo, which correlates with drug metabolism to covalently binding metabolites after CYP1A1 and CYP1B1 gene expression. We hypothesize that it leads to apoptosis induction. AF sensitive renal cell strains are predominantly of the papillary histological type. These results are limited by the small numbers of cell lines and cell strains but they are suggestive of the need for further testing in larger collections of cell strains.